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APPENDIX B:  HARDWARE SPECIFICATION

B.1  RF Components

A1 - Fixed Coaxial Attenuator
Manufacturer: Midwest Microwave
Model: ATT-0444-03-SMA-02
Frequency range: 0 - 18 GHz
Attenuation: 3 dB

A2 - Fixed Coaxial Attenuator (3x)
Manufacturer: Midwest Microwave
Model: ATT-0444-10-SMA-02
Frequency range: 0 - 18 GHz
Attenuation: 10 dB

B - DC Blocking Capacitor
Manufacturer: Picosecond pulse Labs
Model: 5502C
BW(-3dB): 14 GHz
Rise time: 24 ps
Delay: 154 ps
Insertion loss: < 0.5 dB @ 2 GHz

C - 3 way (0 degree) Power Combiner
Manufacturer: Midwest Microwave
Model: PWD-5520-03-SMA-79
Frequency range: 0.5 - 2.0 GHz
Isolation: 15-dB minimum
Amplitude Balanced: 0.5 dB
Phase Balanced: 5 degrees

DC - Directional Coupler
Manufacturer: Mini-Circuits
Model: ZFDC-10-5
Frequency range: 1 - 2000 MHz
Coupling: 10.8 dB
Main line loss: 1.8-dB max
Directivity: 30 dB
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F1 - Tunable Bandpass Filter
Manufacturer: K&L Microwave
Model: 5BT-1500/3000-5-N/N
Frequency Range: 1500 - 3000 MHz
3-dB Bandwidth: 100 MHz
Insertion Loss: 1.0-dB max

F2 - Quadruplexer
Manufacturer: Filtronic
Type: SMX142
Passband (J2): 1.050 - 1.900 GHz
Insertion Loss: < 1.0 dB

F3 - Band Pass Filter
Manufacturer: TTE
Type: 315-1575.42M-24M-50-SMA
Center frequency (f0): 1575.42 MHz
Passband Bandwidth: 0.015 f0, minimum
Insertion loss at f0: < -2 dB

F4 - GPS Filter / Amplifier
Manufacturer: Delta Microwave
Model: L5625

L1 (1575.42 MHz) L2 (1227.6 MHz)
1-dB Bandwidth: 26.7 MHz 26.9 MHz
Gain: 31.1 dB 32.1 dB
Noise Figure: 1.9 dB 1.8 dB

G1 - Medium Power Amplifier
Manufacturer: Mini-Circuits
Model: ZFL-2000
Frequency range: 10 - 2000 MHz
Gain at 1575.42MHz : 27 dB
Noise Figure: 7 dB
Maximum power: +16dBm

G2 - Low Noise Amplifier
Manufacturer: Mini-Circuits
Model: ZHL-1217HLN
Frequency range: 1200 - 1700 MHz
Gain at 1575.42MHz : 39 dB (measured)
Noise Figure: 1.5 dB
Maximum power: +26 dBm
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ND1 - Noise Diode
Manufacturer: Noise / Com, Inc
Model: NC3108A
Serial No. E804
ENR: 27.67 dB @ 1.0 GHz
ENR: 27.09 dB @ 2.0 GHz

ND2 - Noise Diode
Manufacturer: Noise / Com, Inc
Model: NC3108A
Serial No. E574
ENR: 27.02 dB @ 1.0 GHz
ENR: 26.65 dB @ 2.0 GHz

S - 4 way, 0 deg Power Splitter
Manufacturer: Mini-Circuits
Model: ZA4PD-2
Frequency range: 1 - 2 GHz
Isolation: 25 dB
Insertion loss: 6 dB

SW - Coaxial Switch
Manufacturer: Dow-Key Microwave
Model: 401-2308
RF Circuit: SPDT
Frequency range: 0 - 26.5 GHz

T - Termination, SMA, 50 Ohm, 1 Watt
Manufacturer: Inmet
Model: TS180M 
Frequency range: 0 - 18 GHz   

VA1 - Step Attenuator (Programmable)
Manufacturer: Hewlett Packard
Model: HP8495G
Frequency range: 0 - 4 GHz
Attenuation range: 0 - 70 dB, 10-dB step

VA2 - Step Attenuator (Programmable)
Manufacturer: Hewlett Packard
Model: HP8494H
Frequency range: 0 - 18 GHz
Attenuation range: 0 - 11 dB, 1-dB step
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VA3 - Step Attenuator (Programmable)
Manufacturer: Hewlett Packard
Model: HP8496G
Frequency range: 0 - 4 GHz
Attenuation range: 0 - 110 dB, 10-dB step

VA4 - Step Attenuator (Programmable)
Manufacturer: Hewlett Packard
Model: HP8494G
Frequency range: 0 - 4 GHz
Attenuation range: 0 - 11 dB, 1-dB step

VA5 - Step Attenuator (Manual)
Manufacturer: Hewlett Packard
Model: HP8494B
Frequency range: 0 - 18 GHz
Attenuation range: 0 - 11 dB, 1-dB step

VA6 - Step Attenuator (Manual)
Manufacturer: Hewlett Packard
Model: HP8496B
Frequency range: 0 - 18 GHz
Attenuation range: 0 - 110 dB, 10-dB step

VA7 - Step Attenuator (Manual)
Manufacturer: Midwest Microwave
Model: 1044
Frequency range: 0 - 12 GHz
Attenuation range: 0 - 60 dB, 10-dB step and 0 - 10 dB, 1-dB step

B.2  Arbitrary Waveform Generator and Pulse Generator

AWG - Arbitrary Waveform Generator
Manufacturer: Sony / Tektronix
Model: AWG520
Rise Time (10 - 90%): # 2.5 ns (amplitude > 1.0 V)

# 1.5 ns (amplitude # 1.0 V) 
Fall Time (10 - 90%): # 2.5 ns (amplitude > 1.0 V)

# 1.7 ns (amplitude # 1.0 V) 
Bandwidth: 500 MHz
Phase Noise: # -90 dBc/Hz (10-kHz offset)
Pulse Width: 10-ns minimum
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PG1 - UWB pulse generators
Manufacturer: Time Domain
Model: Pulser PG-2000
Unit Serial Number: NTIA-004
Impulse Amplitude (50-Ù load): 5.8V
Impulse Rise Time (10 - 90%): 200 ps
Impulse Fall Time (90 - 10%): 416 ps
Impulse width (50%): 521 ps
Max. Trigger rate: 40 Mpps

PG2 - Pulse Generator
Manufacturer: MSSI
Model: TFP-1000
Serial Number: 001
Measured @ 10 Mpps
Rise Time: 269 ps
Fall Time: 127 ps
Width (rms): 245 ps
Peak-to-Peak output: 5.39 V
Max. PRF: > 50 Mpps

B.3  GPS Receivers

Rx 1 - Operating Dimension = Automatic (default)
DGPS Mode = Off
Dynamics Code = Land
Solution Mode = Weighted Over determined Fix (default)
Elevation Mask = 0E
SNR Mask = Minimum
PDOP Mask = 99
PDOP Switch = 99
Measurement Rate = 5 Hz (default)
Position Fix Rate = 1 Hz (default)
Raw Codephase Measurements (i.e., no filtering)
Dynamic filter disabled
Static filter disabled
Altitude Filter Disabled
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Rx 2 - DGPS Mode = Off (default)
Elevation Mask = 0E
PDOP Mask = 255
Fastest Measurement Rate = 0.5 seconds


